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CC BY-NC-ND license (http://creativAbstract Internal hernia-related small-bowel loop obstruction is very rare, and hernia
through a defect of the broad ligament is especially rare. Here, we report a case of a 45-
year-old woman with small-bowel obstruction secondary to internal hernia through a defect
in the broad ligament and diagnosed through multiple detector computed tomography (MDCT)
and confirmed at surgery. The CT findings that enabled the diagnosis of this extremely rare
cause of small-bowel obstruction are presented here. A 15-cm-long segment of the incarcer-
ated ileum was found and resected at surgery. To the best of our knowledge, this is the first
case of internal hernia through a defect of the broad ligament with dilated small-bowel loops
that was preoperatively diagnosed through MDCT in Taiwan. This case report describes a dif-
ferential diagnosis of unusual small-bowel obstruction, which should be considered when fe-
male patients present with acute abdominal pain.
Copyright ª 2016, Taiwan Surgical Association. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).1. Introduction
Intestinal obstruction is a common cause for presentation to
an emergency department. Adhesions due to surgery,
incarcerated inguinal hernias, malignant tumors,buting authors declare no
of General Surgery, MacKay
n 2, Zhongshan North Road,
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ecommons.org/licenses/by-nc-ndintussusceptions, and inflammatory bowel disease are com-
mon causes of intestinal obstruction, whereas internal her-
nia is a rare cause. An internal hernia is defined as the
herniation of a hollow viscus by means of a natural or un-
natural opening within the peritoneal cavity. The reported
incidence of internal hernia is 0.2e0.9%, andparaduodenal is
themost common site.1 Hernia through the broad ligament is
very rare, with a reported incidence of only 4e7% of internal
hernias.2 The earliest reported case was found at autopsy by
Quainin in 1861.3 Clinical symptoms and plain abdomen films
of broad-ligament hernia are often nonspecific, making
preoperative diagnosis extraordinarily difficult. Someby Elsevier Taiwan LLC. This is an open access article under the
/4.0/).
184 C.-F. Yen et al.patients complain of nausea, epigastric discomfort, and se-
vere abdominal pain, but some patients can also be asymp-
tomatic. Nevertheless, the increasing use of multiple
detector computed tomography (MDCT) inpatientswith signs
and symptoms of small-bowel obstruction provides preop-
erative diagnosis of internal hernias, including broad-
ligament hernia. Here, we report a case of small-bowel
obstruction due to broad-ligament hernia and present the
CT findings that we consider diagnostic of such situations.
This case highlights a rare source of small-bowel obstruction
that should be considered in female patients and further
emphasizes the significance of clinical judgment, especially
in women with acute abdominal pain.
2. Case Report
A 45-year-old woman presented to our emergency depart-
ment with a 3-day history of progressive left-lower
abdominal pain and distention, with five episodes of
bilious vomiting and no stool passage. Her relevant past
medical history included a lower-segment caesarean sec-
tion in 2004 and an appendectomy approximately 30 years
earlier. On general observation, she was dehydrated,
tachycardic (with a heart rate of 147 beats/min), and hy-
potensive (with blood pressure of 98/45 mmHg) and had
compromised hemodynamic variables. A physical examina-
tion disclosed diffuse tenderness without peritoneal signs.
The abdomen was moderately distended and tympanic,
with increased bowel sounds. Rectal exam revealed no
tarry or bloody stool. A pelvic examination showed no
cervical motion tenderness. Blood analysis revealed raised
inflammatory markers (leukocyte count of 30.0 103/mL
and C-reactive protein of 13.45 mg/dL). Other biochemical
blood data and urine analyses were within normal ranges.
A plain abdominal radiograph showed dilatation of small
bowel loops filling with gas over the upper abdomen
(Figure 1). Contrast-enhanced abdominal MDCT was per-
formed, because small-bowel obstruction of a mechanical
origin was suspected. The CT revealed a closed-loopFigure 1 A plain abdomen radiograph showing some loops of
dilated small bowel with gas.dilatation of the ileum located in the pelvis close to the
uterus, where there was a left latero-uterine transition
point. This showed mechanical occlusion of the small
bowel, with an internal hernia through the left broad liga-
ment (Figure 2). A right-forward uterine displacement and
a small amount of ascites were also noted.
Initial management involved aggressive fluid resuscita-
tion for unstable hemodynamic status. A nasogastric tube
was sited, which settled the patient’s vomiting and
improved her abdominal tenderness. Emergent laparotomy
revealed a 15-cm-long segment of ischemic and necrotic
ileum herniated through a 3 cm 3 cm defect of the left
broad ligament in the posterior to anterior direction
(Figure 3). As ischemic change was recognized in the
incarcerated bowel, it was resected and end-to-endFigure 2 (A) An axial CT image reveals a closed dilated loop
localized to the left of the uterus (U), with a left latero-uterine
double beak sign (white arrows) and a transition point. (B)
Corresponding coronal reformatted CT image shows enlarge-
ment of the distance between the uterus (U) and the left ovary
(white arrow) due to the C-shaped arrangement of the herni-
ated loop (black arrows) between them. CTZ computed
tomography.
Figure 3 (A) Intraoperative findings reveal a 3 cm 3 cm
defect in the left broad ligament (white arrows). (B) Intra-
operative photograph depicts a 15-cm-long segment of incar-
cerated ileum (black arrows), 90 cm proximal to the ileocecal
valve, with ischemic change, which was resected with end-to-
end anastomosis to complete the operation.
Broad-ligament hernia diagnosed by CT 185anastomosis was performed, and the defect of the broad
ligament was closed to avoid recurrence. The postoperative
period was uneventful, and the patient was discharged 9
days after surgery.
3. Discussion
Small-bowel obstruction is a common cause for acute sur-
gical admission, but internal hernia through the broad lig-
ament is a rare cause of such obstruction. In most cases,
the herniated viscus through this defect is the ileum,
although herniation of the colon, ovary, and ureter has also
been reported.4 The cause of the defect in the broad lig-
ament of the uterus may be congenital or acquired in
origin. The congenital cause may be due to the rupture of
congenital cystic structures, which are remnants ofmesonephric or Mullerian ducts or secondary to a devel-
opmental abnormality of the peritoneum around the
uterus.5 The acquired defects are secondary to operative
trauma, inflammatory pelvic diseases, pregnancy, birth
trauma, and perforations following vaginal manipulations.6
The defect of the broad ligament is often unilateral, but
can occasionally occur bilaterally. In 19% of the cases, the
defects present as bilateral defects or defects in a nullip-
arous woman with no prior history of abdominal surgery,
trauma, or pelvic infection; in these cases, a congenital
origin must be considered.7 Our patient previously received
a lower-segment caesarean and an appendectomy, which
may have contributed to the development of the broad-
ligament defect.
The direction throughout the defect of the broad liga-
ment may be from the anterior to posterior direction or
from the posterior to anterior direction. Hunt8 classified
broad-ligament hernia into three categories: fenestra type,
with complete fenestration from the defect in the broad
ligament that permits herniation of bowel loops with
strangulation potential; pouch type, with only a single
anterior or posterior defect that permits bowel loops to
enter and become entrapped in the parametrial tissue; and
hernia-sac type, with a double layer of attenuated perito-
neum covering the herniated small-bowel loops, standing
for a true hernial sac. Cilley et al9 proposed an anatomical
location-based defect classification: Type I defect, which is
the most common type and occurs throughout the entire
broad ligament; Type II, which corresponds to a defect
through the mesovarium and mesosalpinx above the round
ligament; and Type III, which corresponds to a defect
through the mesoligamentum teres. Later, Fafet et al6
described Type IV, which corresponds to a defect
involving only the mesosalpinx. In our case, the patient
presented the broad-ligament hernia with a fenestra, Type
I defect, with a posterior to anterior direction.
Plain abdominal radiography has been used to suggest
small-bowel obstruction, but is often nonspecific. Now,
however, the diagnosis can be made preoperatively using
MDCT. The broad ligament can be determined, because
MDCT shows the round ligament contained between the two
leaves of the broad ligament. The diagnostic signs of this
condition include mechanical obstruction with a double
beak sign located in the pelvis and the bowel loops with a C-
shaped or U-shaped appearance laterally to the uterus in
coronal reformations (Figure2). In our case, the CT findings
of small-bowel obstruction due to broad-ligament hernia
were: (1) mechanical small-bowel obstruction with a dou-
ble beak sign localized in the pelvic cavity; (2) a group of
dilated small-bowel loops herniated left laterally to the
uterus in the pelvis, causing a right-forward uterine
displacement; and (3) an enlarged distance between the
uterus and one of the ovaries, which diverged in opposite
directions. To the best of our knowledge, this is the first
case of internal hernia through a defect of the broad liga-
ment with dilated small-bowel loops to be preoperatively
diagnosed by MDCT in Taiwan.
Laparoscopy would be an effective treatment method in
patients with internal hernia; however, some factors are
considered contraindicative to laparoscopic surgery:
dilated small-bowel diameter >4 cm, history of severe
adhesions, bowel ischemia, inadequate field of view,
186 C.-F. Yen et al.complicated pathology, such as malignancy, and inflam-
matory bowel disease.10 We performed emergent laparot-
omy rather than laparoscopy due to significant dilatation of
the small bowel (diameter >6 cm) and ischemic change in
the CT image.
In conclusion, although the incidence rate of internal
hernia through a defect of the broad ligament is rare, it
should be added to the list of differential diagnoses for fe-
male patients presenting with an obstruction of the small
bowel when more common causes, such as adhesions due to
prior surgery, incarcerated inguinal hernias, and malignant
tumors, have been excluded. Furthermore, a preoperative
diagnosis can be made through CT after a complete analysis
of signs and symptoms, and this early diagnosis and operation
can reduce morbidity and mortality from strangulation.
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